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(57)Abstract: 

PROBLEM TO BE SOLVED: To make possible an 
appropriate density control process matching changes in 
developing machine characteristic by providing a means 
adjusting the operating intervals of an image density 
adjustment means by consulting the total number of 
printed pages which is stored in a storage means. 
SOLUTION: The number of printed pages is read from a 
nonvolatile memory 50 mounted in a developing machine 
4 and is compared with the number of pages printed with 
the previous cartridge, which is stored in a CPU part 60. 
Even with the slightest difference from the previous 
information, a new cartridge is determined to have been 
inserted, and a density control process is performed 
immediately. When the numbers are coincident, after the 
number of printed pages is incremented for each color it 
is compared with a threshold used to determine whether 
or not the density control process should be executed 
and, if they are equal, the density control process is 
performed; i.e., the developing machine 4 has the 

nonvolatile memory 50, the number of printed pages which is stored in the nonvolatile memory 
50 is read into the CPU part 60, and the CPU part 60 determines whether the condition of the 
developing machine 4 shows an early period, a stable period, or a degradation period, from the 
number of printed pages, and sets the intervals between the density control processes 
conforming to those conditions. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Multi-colored picture image formation equipment which forms the color picture by two 
or more color toner by performing the development according to electrification, exposure, and 
two or more development counters to a sensitization medium, and the imprint to a picture 
support two or more times corresponding to the image information signal characterized by 
providing the following. A storage means for it to be prepared in the interior of each 
aforementioned development counter, and to memorize the total printing number of sheets. The 
density measurement means for measuring the concentration of the toner image for density 
measurement. A picture concentration adjustment means to control image formation conditions 
by the measurement result of this density measurement means. A means to adjust the interval 
of the aforementioned picture concentration adjustment means of operation with reference to 
the total printing number of sheets memorized by the aforementioned storage means. 
[Claim 2] Multi-colored picture image formation equipment of the claim 1 characterized by 
performing density measurement of the toner image for density measurement on the 
aforementioned sensitization medium. 

[Claim 3] The concentration of the aforementioned toner image for density measurement is 
multi-colored picture image formation equipment of the claim 2 characterized by being the 
relative concentration which removed the surface concentration of the aforementioned 
sensitization medium. 

[Claim 4] Multi-colored picture image formation equipment of the claim 1 characterized by 
performing density measurement of the toner image for density measurement on the 
aforementioned picture support 

[Claim 5] Image formation equipment of the claim 1 characterized by having semiconductor laser 
as an image formation means. 

[Claim 6] Image formation equipment of the claim 1 characterized by having Light Emitting Diode 
as an image formation means. 

[Claim 7] A density measurement means is multi-colored picture image formation equipment of 
the claim 1 characterized by being a photo sensor containing a light emitting device and a photo 
detector. 

[Claim 8] A color toner is multi-colored picture image formation equipment of the claim 1 
characterized by being yellow, a Magenta, or a cyano toner. 

[Claim 9] The aforementioned storage means is multi-colored picture image formation equipment 
of the claim 1 characterized by being non-volatile memory. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to multi-colored picture 
image formation equipments, such as an electrophotography method which uses the toner 
(developer) of two or more colors as a developer like a color copying machine or a color printer. 
[0002] 

[Description of the Prior Art] Hereafter, based on an accompanying drawing, an example of 
conventional multi-colored picture image formation equipment is explained. As shown in drawing 
4 , multi-colored picture image formation equipment possesses the photoconductor drum 1 and 
the electrification machine 3 which are a sensitization medium, and is further supported with the 
base material 4 which two or more development counters 4a, 4b, 4c, and 4d can rotate by the 
left part of the photoconductor drum 1 in drawing. A photoconductor drum 1 is driven in the 
direction of an illustration arrow by non-illustrated driving means. 

[0003] The laser diode (or Light Emitting Diode) 12 which constitutes an aligner above [ in the 
main part of equipment ], the polygon mirror 14 by which a rotation drive is carried out by the 
high-speed motor 13, a lens 15, and the clinch mirror 16 are arranged. 

[0004] If the signal according to the picture pattern of yellow (it abbreviates to Y hereafter) is 
inputted into the above-mentioned laser diode 12, the optical information corresponding to 
yellow will be irradiated by the photoconductor drum 1 through an optical path 17, and a latent 
image will be formed. Furthermore, if a photoconductor drum 1 progresses in the direction of an 
arrow, this latent image will be visualized by development counter 4a. The toner image on a 
photoconductor drum 1 is imprinted on the middle imprint object 5 after that. 
[0005] On the middle imprint object 5, the full color picture by the toner of two or more colors is 
formed by performing the above process one by one with a Magenta (it abbreviating to M 
hereafter), cyanogen (it abbreviating to C hereafter), and black (it abbreviating to B hereafter). 
Then, if the toner image of two or more colors on the middle imprint object 5 arrives at the 
imprint part which arranged the imprint electrification machine 6, the toner image on the middle 
imprint object 5 will be transferred to the imprint material 8 currently supplied to the imprint part 
side with the feed roller 7 by this time in this position. Furthermore, the imprint material 8 is 
conveyed by fixing equipment 9 through a transport device 7, by fixing equipment 9, melting fixing 
of the toner image of an imprint material front face is carried out, and a color picture is obtained. 

[0006] On the other hand, the toner which remained on the photoconductor drum 1 is cleaned by 
the cleaning equipments 11, such as a fur brush and a blade means. Moreover, it is cleaned when 
the toner on the front face of the middle imprint object 5 is also ****(ed) by the cleaning 
equipments 10, such as a fur brush and a web. 

[0007] By the way, if picture concentration is changed according to terms and conditions which 
use the multi-colored picture image formation equipment mentioned above, such as environment 
and print number of sheets, the right original color tone will no longer be acquired. In order to 
judge the situation of the picture at the time of image formation conventionally, then, the toner 
picture for each depth-of-shade detection to a photoconductor drum and picture support 
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(middle imprint object) top It formed (it is hereafter described as a patch) in a tentative way, the 
concentration was automatically detected by the concentration detection sensor 2, this 
detection result was fed back to image formation conditions, such as light exposure and 
development bias, that an original color picture should be formed, concentration control was 
performed and the stable picture had been acquired. 

[0008] One of the work of this concentration control has the control which optimizes 
development bias, in order to obtain desired concentration in the environment of those days. 
Usually, although the relation between development bias and concentration is shown in the graph 
of drawing 5 , this curve C changes every moment that it is easy to be influenced of 
environmental variations, such as printing number of sheets, temperature, and humidity. 
Therefore, suitable printing number of sheets is set, and it creates, changing the patch picture 
development bias of several points, as shown in Va, Vb, Vc, and Vd, and the development bias 
which measures the concentration of the patch picture and can obtain the desired concentration 
D is presumed. 

[0009] Moreover, printing number of sheets, concentration, and a relation are shown by the 
curve as shown in the graph of drawing 6 . 

[0010] A patch is formed one by one from a picture beginning position so that the patch picture 

pattern used at this time may be represented by drawing 7 . 

[0011] 

[Problem(s) to be Solved by the Invention] However, although aging of the property of a 
development counter and a photo conductor is mentioned as one of the factors of picture 
concentration change in conventional multi-colored picture image formation equipment, the rate 
of the aging has the inclination which changes with use stages. Especially in the case of a 
development counter, it can divide roughly into three of stationary-phase and performance 
degradation terms the first stage. 

[0012] It accustoms until a development counter demonstrates an original performance, and it is 
the stage when property change is the sharpest in these three periods in a period the first stage. 
Then, it goes into a stationary phase and property change becomes very loose. If use is 
furthermore repeated, the property deteriorates and change of picture concentration becomes 
large gradually. Although it is common to operate picture concentration automatic gears for 
every fixed printing number of sheets of a certain as timing which performs concentration 
control, when timing is set up according to an early development counter with a sharp 
concentration change, it becomes useless [ the time for concentration control being performed 
more than required, when it goes into a stationary phase, and performing concentration control, 
and a toner ], and a burden will be forced upon a user as a result. 

[0013] Therefore, the main purposes of this invention are offering the image formation equipment 
in which suitable concentration control processing is possible corresponding to change of a 
development counter property. 

[0014] Other purposes of this invention are offering the image formation equipment which can 
exclude the futility of the time in connection with concentration control processing, and a toner. 
[0015] 

[Means for Solving the Problem] The above-mentioned purpose is attained by the multi-colored 
picture image formation equipment concerning this invention. If it summarizes, this invention 
receives a sensitization medium corresponding to an image information signal. Electrification, In 
the multi-colored picture image formation equipment which forms the color picture by two or 
more color toner by performing exposure, the development by two or more development 
counters, and the imprint to a picture support two or more times A storage means for it to be 
prepared in the interior of each aforementioned development counter, and to memorize the total 
printing number of sheets, and the density measurement means for measuring the concentration 
of the toner image for density measurement, It is multi-colored picture image formation 
equipment characterized by having a picture concentration adjustment means to control image 
formation conditions by the measurement result of this density measurement means, and a 
means to adjust the interval of the aforementioned picture concentration adjustment means of 
operation with reference to the total printing number of sheets memorized by the 
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aforementioned storage means. 

[0016] It is desirable to perform density measurement of the toner image for density 
measurement on the aforementioned sensitization medium. Preferably, the concentration of the 
aforementioned toner image for density measurement is the relative concentration which 
removed the surface concentration of the aforementioned sensitization medium. According to 
another mode, it is desirable to perform density measurement of the toner image for density 
measurement on the aforementioned picture support 

[0017] It is desirable to have semiconductor laser as an image formation means. According to 

another mode, it is desirable to have Light Emitting Diode as an image formation means. 

[0018] As for a density measurement means, it is desirable that it is a photo sensor containing a 

light emitting device and a photo detector. As for a color toner, it is desirable that they are 

yellow, a Magenta, or a cyano toner. As for the aforementioned storage means, it is desirable 

that it is non-volatile memory. 

[0019] 

[Embodiments of the Invention] Hereafter, the multi-colored picture image formation equipment 
concerning this invention is **(ed) on a drawing, and is explained in more detail. In addition, this 
invention shall be embodied in the example explained below by the multi-colored picture image 
formation equipment shown in drawing 4 . Therefore, the detailed explanation about the overall 
composition of multi-colored picture image formation equipment and a function is omitted, and 
explains the feature section of this invention. 

[0020] The block composition of the multi-colored picture image formation equipment in which 
one example of this invention is shown is shown in drawing 1 . In this drawing, multi-colored 
picture image formation equipment is equipped with the image processing system 100. in an 
image processing system 100 The communication from the photoconductor drum 1 which is a 
sensitization medium, development counters 4a-4d, the middle imprint object 5 which is a picture 
support, the concentration detection sensor 2 which is a density measurement means, the CPU 
section 60 which controls the above-mentioned composition member, and the host computer 80 
of an external device is received. M, While transmitting the input data (the following, video data) 
which has 8-bit concentration information about four colors of C, Y, and Bk, it has the controller 
70 which performs communications control of communicating a printer situation etc. to a host 
computer 80 in response to the signal from the CPU section 60. In addition, as for the input to a 
host computer 80, an operator is performed through the data input means 90. 
[0021] The non-volatile memory 50 which is a storage means, respectively is carried in each 
development counters 4a-4d, and the total printing number of sheets is memorized. Thus, the 
main part of equipment can always grasp the printing number of sheets for every exact 
development counter by reading the printing number of sheets stored in non-volatile memory 50 
though exchanged for example, in the middle of use in a development counter by carrying non- 
volatile memory 50 in each development counters 4a-4d. 

[0022] Below, concentration control processing is explained. Although the pattern is the same on 
the middle imprint object 5 in drawing 2 , two or more patches 105A and 105B which the 
concentration difference has produced by changing development bias are created, and it is a 
beam of light 10 from the light emitting device 101 of the concentration detection sensor 2 to 
the patches 105A and 105B. It irradiates and is the reflected light Ir. Light is received by the 
photo detector 102. Simultaneously, it is the light source light IO. And the reflected light Ir It 
measures by the concentration detection sensor 2, and incorporates in the CPU section 60 
mentioned above. 

[0023] Sensor output voltage is changed into concentration within CPU60, the patch 
concentration to each development bias at the time of the control execution is associated, the 
development bias which can obtain desired concentration is counted backward, and it is used as 
optimal development bias in the time till next concentration control processing. Thus, control for 
setting up the optimal development bias voltage is performed. 

[0024] In addition, if the luminescence quantity of light decreases compared with an initial state 
by degradation of Light Emitting Diode which used the above-mentioned concentration detection 
sensor 2 as a light emitting device 101 or the measuring plane of a sensor 2 becomes dirty with 
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a toner, it will become difficult to maintain an early performance. Then, it sets to the 
predetermined value beforehand, surface the reflection factor to infrared light, i.e., optical 
reflection density, of the middle imprint object 5, the reflection density is measured periodically, 
and the sensor 2 is proofread. 

[0025] Moreover, in forming a patch for example, on the photoconductor drum 1 using the photo 
conductor layer which consists of an organic photo conductor (OPC), the above-mentioned 
optical reflection density is the reflection factor of the under-coating layer contained in a photo 
conductor layer, it sets this optical reflection density to the predetermined value beforehand, 
measures the reflection density periodically, and proofreads a sensor. That is, a sensor measures 
the relative concentration of a patch which removed surface concentration as concentration of a 
patch. 

[0026] Concentration control processing in this example is performed by the flow as shown in 
the flow chart of drawing 3 . 

[0027] First, printing number of sheets is read from the non-volatile memory 50 carried in each 
color development counter 4 (S101), and it compares with the printing number of sheets of the 
cartridge at the time of the last printing memorized in the CPU section 60 of a main part, 
respectively (SI 02). If at least one differs from the information on the last, it will judge that the 
new cartridge was inserted and concentration control processing will be performed immediately 
(S104). the case of being altogether in agreement — each of each color — after incrementing 
printing number of sheets, when equal, concentration control processing is performed as 
compared with the threshold which judges execution of (S103) and concentration control 
processing (S105) (S106) When a threshold is larger than printing number of sheets, 
concentration control processing is not performed. 

[0028] A new threshold is chosen when concentration control processing is ended (S107). 
Printing number of sheets is acquired about each cartridge of four colors, and the concentration 
control processing interval printing number of sheets corresponding to each printing number of 
sheets is computed. In it, it chooses as a threshold with the minimum new [ several 00 ]. 
[0029] As mentioned above, the printing number of sheets by which each development counter 
carried non-volatile memory 50, and was stored in this non-volatile memory 50 is read into the 
CPU section 60, from the printing number of sheets for every read development counter, the 
CPU section 60 judges in any of a stationary-phase and performance degradation term the state 
of a development counter is the first stage, and the interval of the concentration control 
processing according to each state is set up. 

[0030] An intense stage of concentration change, i.e., the first stage, and performance 
degradation term that is, by narrowing the interval which performs concentration control 
processing and performing it finely When it comes to be able to perform always suitable printing 
and the stage whose concentration change is quiet and is stable, i.e., a stationary phase, extends 
the interval which performs concentration control processing The number of times of 
concentration control processing can be decreased, and effects, such as a user s stress 
mitigation, can be expected by curtailment of the amount of waste toners, and shortening of 
print impossible time. 
[0031] 

[Effect of the Invention] A storage means according to this invention for it to be prepared in the 
interior of each development counter, and to memorize the total printing number of sheets so 
that clearly from the above explanation, The density measurement means for measuring the 
concentration of the toner image for density measurement, and a picture concentration 
adjustment means to control image formation conditions by the measurement result of this 
density measurement means, Corresponding to concentration change caused by aging of the 
property of a development counter, it becomes possible to perform concentration control 
processing to suitable timing by having a means to adjust the interval of the aforementioned 
picture concentration adjustment means of operation, with reference to the total printing number 
of sheets memorized by the aforementioned storage means. That is, concentration control 
processing is performed frequently at the intense stage of concentration change, and it becomes 
possible to print by the right concentration to each ****, and the interval which performs 
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concentration control processing is extended at the stage when printing transformation has a 
stable concentration change few, and it becomes that it is possible in stopping the loss of the 
time accompanying concentration control processing, and consumption of a toner as much as 
possible. If these things pull, they are connected to a users profits. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing one example of the image formation equipment of 
this invention. 

[Drawing 2] It is the block diagram showing the reflected type concentration sensor used by this 
example. 

[Drawing 3] It is a flow chart for explaining this example. 

[Drawing 4] It is the block diagram showing an example of conventional image formation 
equipment. 

[Drawing 5] It is the graph which showed the development bias of a development counter, and 
the property of concentration. 

[Drawing 6] It is the graph which shows aging of the picture concentration of a development 
counter. 

[Drawing 7] It is the development showing an example of the patch picture formed in the middle 
imprint object. 
[Description of Notations] 

1 Photoconductor Drum (Sensitization Medium) 

2 Concentration Detection Sensor (Density Measurement Means) 

4 Development Counter 

5 Middle Imprint Object (Picture Support) 
50 Non-volatile Memory (Storage Means) 
60 The CPU Section 

70 Controller 
105 Patch Picture 



[Translation done.] 
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